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Abstract 
 
Agriculture currently practiced in the country faces a number of major problems that seriously affect rural 
development. The classic system of soil works has led to a gradual increase in production, but it has also resulted in the 
phenomena of degradation of the features, the decrease of the production capacity of the agricultural lands. The article 
describes the polygon that was organized in Central Moldova to study the processes of remediation of the quality of 
common chernozems under the influence of green fertilizers with the implementation of the Mini-Till and No-Till 
systems. As a result of the researches carried out a balanced or positive balance of the organic substance and the nitrogen 
in the soil is ensured each year, they return to the arable layer with vines harvesting intermediate crop, used as green 
fertilizer about 8 t/ha dry matter of airborne organic mass and roots with a nitrogen-weighted average content of about 
3.4%; the synthesis of 2.0 t/ha of humus is ensured. Ecological efficacy provides prerequisites for the implementation of 
the Mini-Till and No-Till soil cultivation systems, which, combined with this technology, will contribute to the 
remediation of soil properties. The technology is recommended to be implemented in advance on about 50 thousand ha 
of arable land. 
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1. Introduction 
 
Agriculture currently practiced in the Republic 
of Moldova is confronted with a number of major 
problems that seriously affect rural development. 
According to official data, the volume of global 
agricultural production declined by about 35% in the 
first half of the 1990s and by 20% in the second half, 
currently accounting for less than half of the 1989-
1991 level [1, 11, 18]. 
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Against this background, there is an increase 
in imports of agri-food products from year to year. In 
addition, it is unanimously acknowledged that the 
conventional agricultural system is no longer 
profitable involving new and new production costs. 
As a result, farmers' incomes have suddenly 
diminished and poverty has increased. At the same 
time, he also caused a number of very serious 
environmental problems [3, 8, 9, 13, 14].  
Thus, at present, there is an increasing 
requirement to replace a more efficient system of 
conservative agriculture, to allow more efficient 
management of agroecological resources, to ensure 
long-term sustainable land use, preventing and/or 
minimizing soil degradation, restoring both its 
productive and resilient capacity, and the supporting 
processes of life [11, 13, 16, 18]. 
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Conservative agriculture as a form of 
sustainable agriculture should become a component 
part of any agrarian and environmental policy and 
policy of any strategy and policy that provides for 
long-term supply of food and water in sufficient 
quantities, quality and at reasonable prices for the 
entire population [5, 6, 7]. 
 
2. Material and Method 
 
The research area has 3 ha (Negrea village) is 
a field of land located on the quasi-horizontal surface 
of a long elongated ridge. The mixture of vines (80%) 
and wheat (20%) was sowed on the 3-hectare area 
(Fig. 1) in the first decade of September ([4, 12]. 
 
 
 
Figure 1. The location of the research polygon 
 
In the spring, on April 19, the field was divided 
into 3 strips with an area of about 1 ha each:  
 No. strip 1 - vetch cultivated to produce seeds;  
 No strip. 2 - vetch, busy field, two crops 
cultivated and incorporated into the soil as 
fertilizer green;  
 No strip. 3 - medium-grained vetch for use as 
green fertilizer; after the incorporation of corn 
in the soil, corn was sown. 
Parallel to varieties of varieties of different 
destination, in the eastern part of the field a 10 m was 
sowed with maize to compare the corn harvest on this 
strip with corn harvest on No. strip 3 sown with maize 
after incorporation into the soil of a crop of vetch 
intermediate culture. 
The research polygon will ensure the planned 
rotation of crops: vetch field busy → sunflower → 
wheat autumn → maize → autumn barley.  
The field works were carried out according to 
the methodology of pedological field research [4]. 
Laboratory analyzes were performed according to 
classic methods and GOSTs (GOST 17.4.4.02, 
GOST 28298-89) and Standards (SM SR 7184-3: 
2003, SM SR ISO 11272: 2003, SM STAS 7184/16: 
2003, SM STAS 8619/3: 2002) existing. 
 
3. Results and Discussions 
 
In the recent situation in the country's 
agriculture, the use of green manure is the only 
possibility to restore and preserve the long-term 
quality of the arable land of the Republic of Moldova 
[2, 10, 15, 19, 20].  
In Central Moldova in the Negrea village (the 
ordinary chernozems) the incorporation into the soil 
of two varieties of vetch as a green fertilizer led to the 
increase of the active organic substance content in the 
layer formed by discussion with No-Till 0-12 cm by 
0.38% harvest in 2016 at field moisture (12%) 
accounted for 1.0 t/ha of maize or 18% compared to 
the field crop harvest. The 2016 harvest of winter 
wheat harvest was 1.8 t/ha or 45% compared to the 
blank field [4]. 
The estimated economic effects of the 
application of the Mini-Till and No-Till soil 
cultivation systems are to achieve, in the worst case 
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scenario, practically equal to those obtained in 
conventional technology (95-100%), while reducing 
the number of mechanical works (Fig. 2), which 
reduces the consumption of fuel by about 30.3% of 
the labor force consumption by 20% and the increase 
of the productivity by 50%.  
This is an increase in the profile of at least 15% 
compared to conventional technology. 
At the same time, it is estimated that the 
accumulation and utilization of water from rainfall 
will be improved by 10%, the reduction of drought 
vulnerability and irrigation water consumption, 
which will increase the stability of the productions by 
10-20%, as well as the improvement of soil 
properties and functions by increasing the content of 
surface by reducing polluted surface leakage.
 
      
 
Figure 2. Field sown in autumn with vetch fall on April 19, 2016 and state vetch on 5/15/2018 by using the 
Mini-Till with subsoiling 
 
The study of the initial soil quality of the soil 
of the research polygon was carried out during 
September 1 - 3 of 2017, until the basic soil work was 
carried out. After performing the basic soil work by 
discussing at a depth of about 12 cm and subsoiling 
at a depth of 35 cm with the combined aggregate and 
the sowing of the meadows (13.09.2017), over 10 
days, the apparent density of the layer 0-35 cm, by 
subsoiling.  
From all the profiles located on the territory of 
the polygon, soil samples were collected for 
laboratory analysis. In the spring of 2018 in the center 
of the polygon, where autumn was placed profile Nr. 
71 with a depth of 50 cm, repeated until soil 
incorporation of the vetch, a soil profile with a depth 
of 120 cm was placed (Fig. 2). In the soil samples 
from this profile, more detailed researches of the 
properties of the studied soil were carried out. 
 
   
 
Figure 3. Technology for implementation Mini-Till tillage combined with subsoiling 
 
At the same time, in harvested soil 
micromonolites, the content of rosettes of vetches 
was evaluated, and in the laboratory - the chemical 
composition of the roots and the green vetch. The 
basic soil work was carried out with a combined 
aggregate (Maximulch aggregate, Agroisem 
International), which passes the soil at a depth of 35-
40 cm and prepares the upper part of the loose sowing 
layer (Fig. 3). The soil of the research polygon is 
characterized by very favorable clay-loam texture 
(Table 1). The dust behaves in the soil as well as the 
microstructural elements, ensuring a more favorable 
physical condition of the soil (lower resistance to 
plowing, lower cohesion between the soil particles, at 
the maturity humidity a better shredding of the 
boulders ground). 
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Table 1. The texture of the ordinasry chernozem on the researched polygon  
Note: K * - For the calculation of the argillic coefficient in all soil profiles the value of the clay content was 26.2%.  
 
The structural state of the studied soil is less 
good. Due to the favorable texture, comparatively 
easily a favorable artificial structural state of the 
arable layer can be obtained comparatively easily 
(Table 2).  
But the low hydrostaticity of the artificial 
structural aggregates (Table 3) leads to the 
comparatively rapid disappearance of the artificially 
formed aggregates as a result of the process thermal 
compacting (wetting-drying) of the soil.  
 
Table 2. Structure structure (dry sieving) for ordinary arable chernozems on the research area of Central 
Moldova - field No. 3, the intermediate vetch as green manure crop, maize basal culture 
 
Horizon and 
depth 
 (cm) 
The diameter of the structural elements (mm); the content (%)                                Structure quality  
(dry screen)  
>10 
 
< 0.25 
Sum 
10 – 0.25 
Sum 
 >10 + < 0.25 
Ahp1       0-12 26.0 
10.4 
2.8 
3.0 
71.2 
86.6 
28.8 
13.4 
good 
excellent 
Ahp1     12-20 42.6 
30.6 
2.4 
2.2 
55.0 
67.2 
45.0 
32.8 
middle 
good 
Ahp2     20-35 46.8 
46.0 
1.2 
1.0 
48.0 
53.0 
52.0 
47.0 
middle 
middle 
Ahk      35-47 21.2 
20.0 
1.2 
1.4 
77.6 
76.6 
22.4 
21.4 
good 
good 
 
Table 3. Structural hydrostability (wet screening) for ordinary arable chernozems on the Moldovan Central 
Research Area, as well as field no. 3 
 
Horizon and 
depth 
 (cm) 
The diameter of the structural elements (mm); the content (% 
g/g)                                
Hydrostability of the 
structure 
 
>10 
 
< 0.25 
Sum 
10 – 0.25 
Sum 
 >10 + < 0.25 
Ahp1      0-12 - 
- 
69.6 
61.4 
30.4 
38.6 
69.6 
61.4 
unsatisfactory 
unsatisfactory 
Ahp1    12-20 - 
- 
65.8 
63.0 
34.2 
37.0 
65.8 
63.0 
unsatisfactory 
unsatisfactory 
Ahp2     20-35 - 
- 
63.6 
64.4 
36.4 
35.6 
63.6 
64.4 
unsatisfactory 
unsatisfactory 
Ahk     35-47 - 
- 
49.4 
49.2 
50.6 
50. 8 
49.4 
49.2 
satisfactory 
satisfactory 
 
Horizon and depth 
(cm) 
Fraction parameters, mm; the content , % Argillic 
coefficient 
К* 
1–
0.25 
0.25-
0.05 
0.05-
0.01 
0.01-
0.005 
0.005-
0.001 
<0.001  0.01 
Central part of the  Profile 21.   The peak, field 1 
Ahp1       0-12 0.3 6.8 46.7 10.1 9.4 26.9 46.2 1.03 
Ahp1      12-20 0.3 6.9 46.2 9.3 10.3 27.0 46.6 1.03 
Ahp2    20-35 0.3 7.0 45.8 8.8 10.5 27.6 46.9 1.05 
Ah         35-46 0.2 7.1 45.5 7.8 11.2 28.2 47.2 1.08 
Profile 71.  The central part of the peak, field 2 
Ahp1         0– 12 0.4 6.1 46.5 9.3 10.4 27.3 47.0 1.04 
Ahp1         12-20 0.4 6.1 46.5 9.3 10.4 27.3 47.0 1.04 
Ahp2         20-35 0.4 6.5 46.0 9.2 10.4 27.5 47.1 1.05 
Ah             35–47 0.2 6.6 45.8 8.2 10.7 28.5 47.4 1.09 
Bhk1         47–63 0.1 6.0 46.4 7.7 11.2 28.6 47.5 1.09 
Bhk2         63-81 0.1 5.8 46.3 5.8 13.5 28.5 47.8 1.09 
BCk1        81–93 0.1 5.6 46.8 5.4 14.1 28.0 47.5 1.07 
BCk2      93–110 0.1 6.4 46.5 6.6 13.3 27.1 47.0 1.03 
Ck         110–120 0.1 6.5 46.8 7.4 13.0 26.2 46.6 1.0 
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As a result of this process, the lower part of the 
10-20 cm arable layer is destroyed and gradually 
compacted again, and the 20-35 cm postoperative 
layer, which 12 years ago is not working - is strongly 
compacted.The estimation of the size of the green 
leafy green leafy meal was performed on 15.04.2017 
on 1 m2 surface micro-polygons in five repetitions. 
The results of the individual determination of the 
green leafy green leafy meal were as follows: 1 - 30 
t/ha; 2 - 29 t/ha; 3 -28 t/ha; 4 - 29 t/ha; 5 - 32 t/ha. 
Average harvest of vetch green on the polygon, 
incorporated in the soil - 30 t/ha.  
The humidity of the green vetch on the same 
day turned out to be 81.5 % from the wet green mass 
of the broom. Thus, 5.6 t/ha of absolutely dry beet 
pulp with a nitrogen content of 4.1 % was 
incorporated into the soil, which is equal to about 230 
kg/ha of biological nitrogen, of which 60 % is a 
symbiotic nitrogen (from the atmosphere). 
 
 
4. Conclusions 
 
The rectification of the quality status and the 
increased production capacity of the studied soil is 
possible only by increasing the flow of organic matter 
into the arable layer. The use of vetch as a green 
fertilizer is an effective way of achieving this 
genuineness.The ecological efficacy of the 
technology is a prerequisite for the implementation of 
the Mini-Till and No-Till soil cultivation systems, 
which, combined with this technology, will 
contribute to the remediation of soil properties. This 
ensures a balanced or positive balance of the organic 
substance and nitrogen in the soil. 
The use of systemic vetch intermediate culture 
as an organic fertilizer in the cropping of crops field 
will gradually lead to remedy the long-term quality 
state physics, chemistry and biology of agricultural 
soils, provide a balance or weakly positive humus 
and soil carbon will reduce greenhouse gas emissions 
from the soil and create premises for the formation of 
non-polluting agriculture in the Republic of 
Moldova.In the case of the incorporation in the usual 
chernozems of the village of Negrea of a green vetch 
meal of medium-sized crops, the basic crop yield 
over 2 years ensures a net income of 600 lei/ha/year. 
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